Application of bacteriophages as surrogates for mammalian viruses: a case for use in filter validation based on precedents and current practices in medical and environmental virology.
Infectivity-based assays are the assays of choice for the detection of pathogenic mammalian viruses. While it is intuitively appropriate to conduct testing and validation studies with the known viral burden or a closely related mammalian species, logistic considerations often dictate otherwise. Consequently, bacteriophages have served as suitable surrogates for mammalian viruses in both medical and environmental virology applications. The wide range of bacteriophages available offers a powerful analytical tool amenable to several different applications: filter validation studies (where removal is based on size exclusion), investigations into virus contamination control issues, evaluation of barrier materials, etc. There is a considerable body of evidence to suggest and support the use of bacteriophages as surrogates for mammalian viruses. Use of appropriately sized bacteriophages provides an innocuous, efficacious and expeditious method for economical testing and validation of viral clearance capabilities of virus removal filters, thus facilitating performance of filter validation studies in biopharmaceuticals under product- and process-specific conditions in an overall effort towards ensuring the virological safety of biologicals. This paper discusses the limitations associated with mammalian virus assays and provides a rationale for the use of bacteriophages as surrogates for mammalian viruses. Data from published literature documenting applicability of bacteriophages in filter validation studies, especially when removal is based on size exclusion, is reviewed along with examples of studies from the fields of medical and environmental virology.